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The Causal Effect of Alcohol Consumption on Employment Status 
Chanvuth Sangchai 
ABSTRACT 
 
Alcohol consumption may affect labor market outcomes directly through a 
reduction in productivity and indirectly through human capital accumulation. However, 
empirical results from previous studies in the economics literature are mixed and 
inconclusive. While some researchers found negative effects of alcohol use on labor 
market outcomes, quite a few studies found either positive or insignificant effects. The 
purpose of this dissertation is to estimate causal effects of alcohol consumption on 
employment status.  It uses three data sets previously unexploited for this purpose and 
attempts to eliminate any potential estimation problems from previous studies. The 
results show that previous problematic heavy drinking, i.e. clinically-defined alcohol 
abuse and/or dependence, has no significant direct effects, but has significant indirect 
effects on current employment propensity for both genders through human capital 
components, specifically educational attainment and health status.  While general alcohol 
consumption has only an indirect effect on employment status for females, it has both 
direct and indirect effects on employment status for males, though the direct effect is very 
small. 
  
 
 
1. Introduction 
Many researchers have attributed tremendous economic costs to alcohol 
consumption, and the U.S. federal government has used various public health policies to 
prevent and treat alcohol abuse.  Nonetheless, alcohol prevalence rates in the U.S. have 
persistently been very high.  As Table 1 shows, data from the National Household Survey 
on Drug Abuse (NHSDA) from the Substance Abuse and Mental Health Data Archive 
(SAMHDA) reveal that alcohol prevalence rates for past year and past month use ranged 
from 62–73 percent and 46–61 percent, respectively, during 1979–2001.  The new 
versions of this survey, the 2002 and 2003 National Survey on Drug Use and Health 
(NSDUH), reveal similar rates of 66.0 percent and 65.3 percent for past year use and 51.0 
percent and 50.4 percent for past month use. The 2002 and 2003 NSDUH also show that 
nearly 8 percent of the U.S. population exhibited symptoms of alcohol abuse and/or 
dependence in the past year, based on criteria from the Diagnostic and Statistical Manual 
of Mental Disorders, Fourth Edition (DSM-IV), published by the American Psychiatric 
Association (APA).  
According to medical researchers, harmful effects of alcohol intoxication include 
decreased thinking and reasoning performance, diminished concentration, impaired short-
term memory, and reduced coordination.  Prolonged alcohol consumption can have even 
more serious consequences, such as health problems, unplanned pregnancy, illegal drug 
use, accidents, crime and suicide.  
 1 
 
 
 
 Labor and health economists are also interested in the consequences of alcohol 
consumption on labor market outcomes such as employment status, hours worked, and 
wages.  Alcohol use could negatively affect labor market outcomes directly through a 
reduction in productivity and indirectly by decreasing human capital accumulation.  In 
contrast, despite the conventional wisdom about the social costs of alcohol consumption, 
some medical research has shown that moderate alcohol use may be beneficial to health.  
If so, and productivity is positively related to health, moderate drinking could improve 
labor market outcomes.  Indeed, empirical results on this relationship are mixed and 
inconclusive, suggesting the need for further investigation. 
 
Year Past year use (%) Past month use (%)
1979 72.9 60.9
1982 68.0 55.0
1985 72.9 58.3
1988 68.1 53.4
1990 66.0 51.2
1991 68.0 50.9
1992 64.7 47.8
1993 66.5 49.6
1994-A 66.9 52.6
1994-B 66.9 53.9
1995 65.4 52.2
1996 64.9 51.0
1997 64.1 51.4
1998 64.0 51.7
1999 62.2 46.4
2000 61.9 46.6
2001 63.6 48.3
Table 1. Alcohol prevalence rates† from NHSDA surveys
†Statistics are calculated from online analysis on the Inter-University Consortium for Political and 
Social Research (ICPSR) web site using sample weights.  
 
 
The purpose of this study is to estimate the causal effect of alcohol consumption 
on employment status.  Specifically, it investigates whether previous problematic heavy 
drinking, i.e. clinically-defined alcohol abuse and/or dependence, or more frequent 
alcohol use lowers the probability of current employment.  The focus is on attempting to 
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 eliminate potential estimation problems found in previous studies in order to generate 
estimates that can be reliably interpreted as causal effects.  In particular, an instrumental 
variables (IV) regression approach will be applied to control for potential endogeneity 
that is inherent in the nature of the relationship between alcohol consumption and labor 
market outcomes.  IV estimates will be compared to single-equation estimates using 
ordinary least squares (OLS) to test whether alcohol use is exogenously determined with 
respect to employment.  Overidentification tests will be performed to establish the 
validity of the instrumental variables.  
The study will use survey data from the National Epidemiologic Survey on 
Alcohol and Related Conditions (NESARC), the National Survey on Drug Use and 
Health (NSDUH), and the National Education Longitudinal Study of 1988 (NELS:88) 
that have not previously been used to study the relationship between alcohol use and 
labor market outcomes. There are several advantages in using these data sets.  In 
particular, they contain information on various measures of employment status and 
alcohol consumption.  Self-administered answer sheets for the alcohol use questions will 
help minimize underreporting.  The data also contain many variables that have the 
potential to be highly correlated with drinking but uncorrelated with current employment, 
which would allow their specification as instrumental variables in the estimation 
procedure.  Finally, the richness of the data enables controlling for many demographic 
factors that are likely related to both drinking and employment. 
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Various strategies, solutions and suggestions from previous studies will be 
implemented.  First, this study will recognize that effects of alcohol consumption on 
employment might vary by age and gender. Male and female samples will be analyzed 
 
 
 separately, and only respondents of prime labor force age will be included so that 
potential effects on school enrollment and retirement at either end of the age distribution 
are filtered out.  Second, the study will use alternative measures of drinking and 
employment as well as different data sets in order to examine the robustness of the 
results.  Finally, different model specifications will be used to further investigate 
robustness and to distinguish between direct and indirect effects of alcohol consumption 
on labor market outcomes. 
 The remainder of this study is organized as follows.  Section 2 summaries the 
results of previous relevant studies.  Section 3 documents the theory that motivates 
studying this topic as well as the empirical methods used.  Section 4 describes the data 
sets, sample restrictions, and the lists of variables included in the analysis.  Section 5 
provides detailed estimation results.  Section 6 offers conclusions, caveats, suggestions 
for future research, and policy implications. 
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2. Literature Review 
In the past two decades, a growing body of literature has examined the 
relationship between alcohol use and labor market outcomes.  Medical research has 
shown that alcohol consumption can cause serious health problems.  Since poor health 
can reduce worker productivity, the conventional wisdom is that alcohol consumption is 
detrimental to labor market outcomes.  However, the majority of empirical results 
contradict this conventional wisdom.  
Some researchers have argued that moderate alcohol use may positively affect 
labor market outcomes, paralleling medical research showing that moderate drinking is 
beneficial to health.  Drinking in moderation can also be relaxing, which might also 
improve productivity.  Meanwhile, social drinking possibly enhances social capital, i.e. 
the ability to network among other employed individuals, which could also improve labor 
market outcomes.1  
It has also been argued that the unexpected positive correlation may arise from 
income effects running in the opposite direction.  An increase in earnings may lead to an 
increase in alcohol consumption if alcohol is a normal good.  
Another possible mechanism generating beneficial effects of drinking on labor 
market outcomes is unobserved heterogeneity.  An unobserved family or individual 
specific effect that simultaneously affects both the alcohol consumption and labor market 
decisions, and is positively associated with labor market outcomes, will lead to an 
 5 
                                                  
1 See Durlauf (2002) for prospective roles of social capital in socioeconomic outcomes. 
 
 
 upwardly biased estimate.  For instance, aggressive or “type A personality” individuals 
might be more likely to both drink and be employed full time. 
Studies of labor market effects of alcohol use can be divided into two categories 
based on the specific labor market outcomes examined: (1) earnings, i.e. income and 
wage, and (2) labor supply, i.e. employment status and hours of work.  Mixed results 
have been obtained for both categories of studies. 
 
2.1. Earnings 
A majority of the literature on labor market effects of drinking has concentrated 
on the income or wage of workers, where frequencies of drinking or number of drinks are 
the commonly used measures of drinking.  Berger and Leigh (1988), the first empirical 
study in this area, used the 1972–1973 Quality of Employment Survey to investigate the 
effect of alcohol use on wages by estimating separate earnings equations for non-drinkers 
and drinkers who worked at least 20 hours per week as part of a sample selection model. 
They found that both moderate and heavy drinkers earn higher wages than non-drinkers.  
Employing a similar model, Bryant et al. (1993) studied the effect of alcohol use on 
earnings of young white males in the National Longitudinal Survey of Youth (NLSY) 
and found that drinkers earned more and received higher wages than non-drinkers.  
 6 
 
Later, to explain these unexpected results, some researchers proposed the 
existence of an inverse U-shaped relationship between alcohol consumption and wages: 
light to moderate alcohol use increases health and thus productivity, but at some 
moderate level of drinking additional consumption is detrimental.  French and Zarkin 
(1995) used data from four worksites to investigate this hypothesis by adding quadratic 
 
 
 and cubic alcohol use terms to a wage equation, showing that moderate drinkers indeed 
have higher wages than both non-drinkers and heavy drinkers.  Heien (1996) obtained 
similar results using 1979 and 1984 National Household Survey on Alcohol Use data, as 
did Hamilton and Hamilton (1997) for earnings of prime-age males using the 1985 
Canadian General Social Survey, Barrett (2002) using the 1989–90 Australian National 
Health Survey, and Auld (2005) using the 1985 and 1991 cycles of the Canadian General 
Social Survey. 
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Yet, several analyses have yielded different results.  Zarkin et al. (1998a) used a 
sample of prime-age workers from the 1991 and 1992 NHSDA and found a significant 
positive relationship of alcohol use on wages for men that had no turning point at which 
the effect became negative.  Using a prime-age sample from the 1979–1995 Current 
Population Survey (CPS), Dave and Kaestner (2002) estimated the reduced-form 
equation of the effect of alcohol taxes on wages.  They found significant positive effects 
of alcohol taxes on the natural log of wages for females, but insignificant positive effects 
for males, suggesting that heavy alcohol consumption reduces wages for females but not 
males.  But because these estimates are implausibly large and inconsistent with their 
results for employment and work hours, they concluded that there is no systematic 
relationship between alcohol consumption and labor market outcomes.  Employing a 
methodology similar to that used by Dave and Kaestner (2002), Cook and Peters (2005) 
used a sample of full-time workers from the 1979 National Longitudinal Survey of Youth 
(NLSY) to estimate a reduced-form equation by replacing the drinking variables with 
alcohol prices.  They found evidence of a positive association between alcohol price and 
earnings for both genders, but the estimate for males is not statistically significant. 
 
 
 Hence, the results suggest that there is a negative association between drinking and 
earnings for females only. 
Another possible explanation for positive earnings effects of alcohol consumption 
is unmeasured individual characteristics that positively influence wages.  This problem is 
called unobserved time invariant heterogeneity.  Two studies of earnings addressed this 
problem using different panel data sets from the National Longitudinal Survey of Youth 
(NLSY).  Kenkel and Ribar (1994) applied an IV approach to address this problem and 
found negative effects of alcohol use on earnings for both genders where the magnitude 
of the estimates is larger compared to OLS estimates.  Peters (2004) addressed this 
problem by applying a fixed effect model and found positive effects of alcohol use on 
wages using both OLS and individual fixed effect approaches.  However, the estimates 
from the fixed effect model are smaller in magnitude and statistically insignificant.  Both 
studies suggest that unobserved heterogeneity might be the cause of the unexpected 
positive drinking effects found by other researchers. 
 
2.2. Labor Supply 
 8 
 
Earnings studies have ignored the effect of alcohol consumption on employment 
by analyzing samples consisting only of workers.  Other researchers have thus examined 
effects on employment and, more generally, hours worked.  Many labor supply studies 
defined a binary indicator of alcohol abuse and/or dependence based on criteria from 
different versions of the Diagnostic and Statistical Manual of Mental Disorders (DSM). 
Depending on the study, this variable is referred to as representing alcohol abuse and/or 
dependence, problem drinking, or alcoholism. 
 
 
 Using multiple site data from the Epidemiologic Catchment Area (ECA) survey, 
Mullahy and Sindelar (1991) found negative and statistically significant effects of 
previous alcoholism (based on DSM-IIIR) on the probability of working full time, for 
both genders, using logit regressions.  These effects were smaller, but still significant, 
after controlling for human capital measures.  Using the same data to investigate the 
effect of previous alcoholism on employment (full or part time), Mullahy and Sindelar 
(1993) found similar results.  Both studies treated the alcoholism variable as exogenous. 
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While the results of these two studies support the conventional wisdom that labor 
market effects of drinking are negative, other studies estimated either insignificant or 
mixed effects.  In the 1979-1990 NLSY, Kenkel and Ribar (1994) found that in IV 
regressions, alcohol abuse and alcohol dependence (based on DSM-III) have insignificant 
negative effects on hours of work for men, but have a positive and significant effect for 
women.  However, the results were not robust to alternative model specifications.  Using 
prime-age males and females in the Alcohol Supplement of the 1988 National Health 
Interview Survey (NHIS), Mullahy and Sindelar (1996) applied an IV approach and 
found that for both genders, problem drinking (based on DSM-IIIR) lowered employment 
and increased unemployment, though the results are not statistically significant.  Zarkin et 
al. (1998b) investigated the effect of alcohol use on past month work hours among young 
male workers, finding an insignificant positive effect in the 1991 NHSDA data but a 
significant negative effect in the 1992 NHSDA data.  Thus, they concluded that the 
relationship is unstable.  Feng et al. (2001) used a random sample of prime working age 
respondents from a four-wave longitudinal population-based survey of six southern U.S. 
states.  In their bivariate probit model, problem drinking (based on DSM-IV) has an 
 
 
 insignificant negative effect on employment for women but a significant positive effect 
for men.  
Two recent studies revealed significant negative effects of alcoholism on the 
probability of working.  Using the same data and variable specification as did Mullahy 
and Sindelar (1996) but restricting the sample to males, Terza (2002) applied a non-linear 
multinomial logit model that accounted for the possible endogeneity of drinking and a 
non-linear relationship, and obtained results that are similar but significant and twice as 
large.  MacDonald and Shields (2004) also found significant negative effects of problem 
drinking on the probability of working when allowing for potential unobserved 
heterogeneity using bivariate probit models for working age males in the 1996 Health 
Survey of England (HSE).  They defined problem drinking using CAGE, an 
internationally used assessment instrument for identifying problems with alcohol that, 
like DSM, is based on the observed psychological and physical symptoms of alcohol.  
Earnings studies are prone to sample selection bias because they examine only 
workers.  This raises the possibility that the negative effect of alcohol use is under-
estimated.  In addition, the instrumental variables employed in this study are more likely 
to be endogenous with respect to earnings than employment.  Therefore, this study will 
focus on labor supply, specifically employment status.  
 
 
 
 
 10 
 
 
 
 
  
 
 
3.  Theoretical Background and Methodology 
The model used in this study is based on human capital theory.  Labor market 
outcomes have a variety of determinants, such as demographic and geographic factors, 
education, health status, social status, and consumption decisions.  By accumulating 
human capital such as education, training, and work experience, individuals increase 
labor market productivity and thus the probability of employment.  Health capital is also 
an importance component of human capital because, ceteris paribus, healthier workers 
are more productive.  Alcohol consumption can lower employment probability both 
directly, through a reduction in productivity, and indirectly, by decreasing human capital 
accumulation (Mullahy and Sindelar 1989).  Other exogenous factors such as age, race, 
marital status, the number of children, and local labor supply and demand also determine 
whether an individual participates in the labor force and is employed.  
Therefore, consider a model of the relationship between employment and alcohol 
consumption of the form 
 Ei = β0 + β1X1i + … + βkXki + βAAi + εi, i = 1, …, n, (1) 
where E is employment status, A is alcohol consumption, the X’s are observable 
explanatory variables such as demographic factors, education, health status, marital 
status, and geographic controls, k is the number of exogenous variables, ε is the error 
term (which contains unobservable determinants of employment), β’s are parameters to 
be estimated, i indexes individuals, and n is the number of observations.   
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 This study attempts to obtain an econometrically consistent estimate of the 
alcohol use coefficient, βA, in equation (1).  For ordinary least squares (OLS) to yield 
this, the assumption of zero correlation between the error term (ε) and alcohol 
consumption (A), i.e. zero conditional mean, must hold (Greene 2002).   However, zero 
conditional mean is particularly unlikely to hold in equation (1).  This is because of a 
variety of factors, including the model specification, the nature of survey data, and the 
likely bi-directional relationship between alcohol consumption and employment.  
The violation of this assumption is called the endogeneity problem and can arise 
for three distinct reasons.  First, unobserved determinants of employment are by 
definition part of the error term.  If any of these unobserved determinants are also 
correlated with alcohol use, the error term will be correlated with alcohol use.  This is 
called the omitted variable problem.  Second, when actual alcohol use is measured with 
error, observed alcohol use is correlated with the measurement error, which is subsumed 
into the error term.  This is called the measurement error problem.  Alcohol consumption 
in particular might be either underreported or overreported, depending on whether and 
which others are present during the interview.  Third, if the alcohol consumption decision 
also responds to changes in employment, i.e. through the income effect if alcohol is a 
normal good, then changes in the error term will circulate to alcohol use through 
employment.  This is called the simultaneity problem.  
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The most popular econometric solution to the problem of endogeneity, including 
measurement error in alcohol use as long as it is not systematically related to 
employment, is the instrumental variables (IV) approach, which produces consistent 
estimates in the presence of an endogenous explanatory variable.  This approach 
 
 
 requires one or more instrumental variables that are not correlated with the error term (ε), 
but have a high partial correlation with alcohol use even after effects through other 
exogenous variables have been netted out (Wooldridge 2002).  
Typically, the IV approach is estimated using two-stage least squares (2SLS).  In 
the first stage regression, the following equation is estimated using OLS and fitted values 
(Âi) are obtained: 
 Ai = γ0 + γ1X1i + … + γkXki + δ1Z1i + … + δjZji + ηi, i = 1, …, n, (2) 
where the Z’s are the instrumental variables, the X’s are the explanatory variables from 
equation (1), j is the number of instrumental variables, the γ’s and δ’s are parameters to 
be estimated, and η is the error term.  In the second stage, equation (3), which is identical 
to equation (1) with Âi substituted for Ai, is estimated by OLS: 
 Ei = β0 + β1X1i + … + βkXki + βAÂi + εi, i = 1, …, n. (3) 
The standard errors obtained from this regression are incorrect, but are easily corrected 
(Wooldridge 2002).   
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 A minimal condition for identification of equation (3) is the rank condition, which 
can be tested using a standard partial F test of the null hypothesis δ1 = … = δj = 0 in 
equation (2), i.e. the first stage regression.  This reduces to a t-test if there is only one 
instrumental variable, i.e. if j = 1.  If this hypothesis is rejected, equation (3) passes the 
rank condition and is identified.  Identification is exact in the case of only one 
instrumental variable.  Otherwise, the equation is overidentified, and a test of 
overidentifying restrictions should be carried out to determine whether the instrumental 
variables are correlated with the residuals, i.e. sample error terms, from equation (3).  The 
test statistic is n·R2, where R2 is the multiple coefficient of determination obtained by 
 
 
 regressing the residuals from equation (3) on the X’s and the Z’s using OLS.  Under the 
null hypothesis of overidentifying restriction validity along with homoskedastic errors, 
this statistic is distributed as chi-square, with degrees of freedom equal to one less than 
the number of instrumental variables.  Failure to reject the null hypothesis implies that 
2SLS will produce consistent causal effect estimates. 
The weakness of even a properly specified 2SLS model is that it is inefficient 
relative to OLS in the situation where alcohol use is actually exogenous, i.e. zero 
conditional mean is satisfied, in which case OLS produces consistent estimates.  Thus, 
the Hausman (1978) test for exogeneity will be conducted.  The idea of this test is that if 
alcohol use and the error term of (1) are uncorrelated, the estimates obtained from OLS 
and 2SLS should differ only by sampling error. The Hausman t statistic is equal to the 
difference between the 2SLS and OLS estimates of βA divided by the square root of the 
difference in the estimated variances of βA under 2SLS and OLS. If the null hypothesis of 
exogeneity is rejected, 2SLS estimates should be used to make inferences about causal 
effects.  If not, OLS estimates are preferable due to their smaller standard errors. 
In sum, IV, estimated by 2SLS, produces a consistent estimate of the causal effect 
of alcohol use on employment in the presence of endogeneity, if valid instrumental 
variables can be obtained.  Given the potential endogeneity of alcohol use in this context, 
2SLS will be used in this study. 
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4. Data Descriptions 
4.1. Variable Selections and Sample Restrictions 
4.1.1. Dependent Variables 
Different labor market outcomes, and different definitions of the same labor 
market outcomes, can be affected differentially by the same variables.  Wage studies 
concentrate on workers and thus ignore effects on employment and labor force 
participation.  Studies of income or earnings estimate combined effects on the wage and 
labor supply, so different sample inclusion criteria regarding work status and hours 
worked can lead to different conclusions.   
This study concentrates on employment status.  Most studies have grouped 
individuals who are unemployed and those who are out of labor force into the same 
category, although alcohol consumption might affect labor force participation differently 
than it does employment among those in the labor force.  Carefully defining employment 
and using alternative measures to examine robustness are thus important. 
 
4.1.2. Alcohol Variables 
Properly defining drinking status is also important, since light and heavy drinking 
might have different effects on labor market outcomes.  The variety of alcohol use 
measures in the different data sets studied allow for examination of many different past 
year drinking variables.  For maintaining the possibility of causality, it is useful for the 
 15 
 
 
 
 period in which drinking status is measured to have preceded that for labor market status. 
This study will use both binary indicators and numerical measures of alcohol use.  
 
4.1.3. Instrumental Variables 
Estimates from the many studies that have treated drinking as exogenous and use 
a single equation method reflect the partial correlation between alcohol consumption and 
labor market outcomes, holding constant other variables in the regression, but not 
necessarily the causal effect of drinking on labor market outcomes.  Mullahy and Sindelar 
(1991, 1993), French and Zarkin (1995), Heien (1996), Zarkin et al. (1998b) and Feng et 
al. (2001) each acknowledged the endogeneity problem, but applied a single equation 
approach because of data limitations. 
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Previous IV studies have used a variety of instruments as attempted sources of 
exogenous variation with which to identify drinking behavior.  Kenkel and Ribar (1994) 
used as instruments the percentage of the state’s population residing in dry counties, the 
average beer price, parent’s alcoholism, and relatives’ alcoholism.  Instruments specified 
by Mullahy and Sindelar (1996) included an indicator of whether an individual lived with 
alcoholic relatives or parents, the state-level excise tax on beer, the state-level excise tax 
on cigarettes, and the state-level apparent alcohol consumption.  Zarkin et al. (1998a, 
1998b) used respondents’ assessments of risk from using alcohol as instruments.  Barrett 
(2002) specified as instruments a dummy variable indicating whether the individual 
smoked at 18 years of age (to capture attitudes toward risk) and a set of variables 
measuring drinking patterns in the locality of residence (to capture social influences on 
drinking behaviors).  Macdonald and Shields (2004) used respondent non-chronic health 
 
 
 conditions as well as information about whether parents and partners smoked as 
instruments. 
However, these studies still fail to reach consistent conclusions, leading to the 
question of instrument validity.  It is particularly important to perform tests of 
overidentification to ensure that the instrumental variables are exogenous with respect to 
employment and the resulting IV estimates are thus consistent.  Mullahy and Sindelar 
(1996) and Zarkin et al. (1998a, 1998b) are the only studies in this area that included the 
tests of instrument validity.  Mullahy and Sindelar (1996) found that their instruments 
marginally pass overidentification tests, implying that their instruments can be validly 
excluded from the labor market outcome equations.  However, Zarkin et al. (1998a, 
1998b) found that their instruments did not pass overidentification tests, i.e. could not be 
validly excluded from the labor market outcome equations, thus preventing the authors 
from obtaining definitive conclusions.  
 
4.1.4. Exogenous Variables 
Alcohol consumption has both direct and indirect effects on employment.  
Alcohol consumption can directly increase absenteeism and lower productivity.  It can 
also affect productivity indirectly by reducing the accumulation of human capital through 
deleterious effects on schooling, health, and work experience.  It is important to estimate 
regressions with and without these human capital measures in order to distinguish the 
direct effect from the overall effect that includes the indirect effect through human capital 
accumulation. 
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 To investigate the direct and indirect effects of alcohol consumption, four 
specifications of the set of explanatory factors included in equations (2) and (3) are 
defined, corresponding to specifications labeled Model 1–4.  In Model 1, these include 
only demographic and geographic factors that are reasonably exogenous.  Under this 
specification, the estimated alcohol use coefficient, βA, will reveal the overall effect of 
alcohol use on employment.  In Model 2, the explanatory variables include those from 
Model 1, along with the number of children and marital status.  Model 3 includes the 
variables in Model 2 plus educational attainment.  Model 4 adds health status indicators 
to the variables from Model 3.  The estimated coefficient of alcohol use in Model 4 will 
reveal its direct effect on employment, controlling for indirect effects through the main 
types of human capital that determine employment and might also be altered by drinking. 
 
4.1.5. Sample Restrictions 
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Previous studies reveal the importance of stratifying analysis samples based on 
gender and age.  Various studies, including Mullahy and Sindelar (1991, 1996), Kenkel 
and Ribar (1994), Zarkin et al. (1998a), Feng et al. (2001) and Dave and Kaestner (2002) 
have found that labor market effects of alcohol use vary by gender.  Because men tend to 
have higher tolerance levels for alcohol than do women and alcohol can cause medical 
problems to progress more rapidly in women than in men, the National Institute on 
Alcohol Abuse and Alcoholism (NIAAA) suggests a lower drinking limit for women than 
for men.  Meanwhile, men tend to drink more heavily than women and are more likely to 
develop symptoms of alcoholism.  Moreover, gender differences in labor market behavior 
over the course of the life cycle, driven in large part by child bearing among women, are 
 
 
 well known.  Therefore, this study will analyze males and females separately. 
Samples will include only prime age respondents, because labor market effects of 
alcohol use are likely to vary with age.  The drinking behavior of young people is 
qualitatively different from that of older people.  All else equal, the level of tolerance to 
alcohol decreases with age.  In addition, alcohol can harmfully interact with many 
medical conditions that are common in older people.  The NIAAA recommends that older 
people limit their alcohol consumption to one drink per day.  
Perhaps more important are life-cycle differences in labor market activity.  
Mullahy and Sindelar (1993) argued that this is responsible for changes in the 
relationship between alcohol consumption and labor market outcomes over the lifetime of 
an individual.  For instance, alcohol may cause an adolescent drinker to drop out of 
school and enter the labor force early, thus leading to more work experience and higher 
earnings in early adulthood relative to non-drinkers.  But this relationship reverses itself 
during prime work ages, as returns to schooling ultimately dominate those from 
experience.  Older drinkers will therefore have accumulated fewer financial assets than 
non-users, forcing them to retire later.  Thus, even if drinking reduces employment for 
individuals of prime work ages, drinkers might be more likely to work in early adulthood 
and as normal retirement age approaches.  Indeed, Hamilton and Hamilton (1997) found 
that heavy drinkers have flatter age-earnings profiles than abstainers and moderate 
drinkers, implying that heavy alcohol use lowers educational attainment and increases 
work propensity among young adults, and precludes early retirement later in life.  Failure 
to recognize these life cycle differences may yield misleading conclusions.  
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 Most researchers have restricted their samples to prime-age individuals, between 
the ages of 25–59 years old, to eliminate effects of alcohol use that operate through 
school enrollment and retirement.  In contrast, Kenkel and Ribar (1994) and Zarkin et al. 
(1998b) used samples of young adults, aged 14–29 and 18–24 respectively, and obtained 
weak results.  This is predicted if negative productivity effects are masked because some 
of these effects act to increase earnings by reducing school enrollment and thus 
lengthening labor market experience among young adults.   
Moreover, respondents who report being out of the labor force, including 
homemakers, students and retirees, are omitted from analysis samples.  If drinking has 
harmful effects on productivity and human capital accumulation, it might raise the 
likelihood of unemployment while simultaneously reducing the likelihood of being out of 
the labor force.  Thus, categorizing homemakers, students and retirees as non-workers 
might produce misleading results. 
Finally, respondents for whom information on any of the included variables is 
missing are also excluded from the analysis samples.   
 
4.2. Data 
This study uses three cross sectional data sources: the 2001–2002 National 
Epidemiologic Survey on Alcohol and Related Conditions (NESARC), the 2002 and 
2003 waves of the National Survey on Drug Use and Health (NSDUH), and the National 
Education Longitudinal Study of 1988 (NELS:88). 
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 4.2.1 NESARC 
The National Epidemiologic Survey on Alcohol and Related Conditions 
(NESARC), conducted by the NIAAA, is a survey of U.S. non-institutionalized 
households with individuals aged 18 and older.  Non-institutional group quarters housing 
units such as boarding and rooming houses, non-transient hotels and motels, shelters, 
facilities for housing workers, college residences, and group homes were also surveyed.  
The 2001–2002 wave used here includes 43,093 respondents and is available online at 
www.niaaa.census.gov.  NESARC is designed to be a longitudinal survey, but the second 
wave of interviews is still ongoing and thus not yet available. 
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There are two particular advantages to using these data.  First, information on 
alcohol consumption is very rich.  Not only does the data set contain information on 
drinking status, quantity, frequency, and types of beverages, but it also contains an 
estimate of the average daily volume of ethanol intake in the past year.  To collect precise 
information on the quantity of alcohol consumed by respondents, interviewers used 
flashcards containing categorical response options, accompanied by life-sized 
photographs of common glasses, with and without ice, with lines for various fill levels 
that indicated the corresponding number of ounces.  This data set also contains several 
indicators for symptoms of alcohol abuse and/or dependence (based on DSM-IV) in the 
last 12 months and prior to the last 12 months, which will allow comparison with other 
studies that use similar diagnostic criteria.  Second, the data set contains abundant 
information on family alcohol consumption history.  Measures of problem drinking status 
of parents, siblings and other family members can plausibly serve as instrumental 
variables in the econometric analysis. 
 
 
 4.2.1.1. Dependent Variables 
This study examines two binary indicators of current employment status, one for 
any full-time or part-time employment and another for working full time.  The latter is 
used to examine the robustness of the results from the former variable.  The effect of 
drinking on full-time employment is expected to be larger than that on any employment, 
since one manifestation of a deleterious productivity impact could be a switch from a full 
to part time job.  
 
4.2.1.2. Alcohol Variables 
Two binary indicators and four numerical measures of alcohol use are studied.  
The indicators reflect whether the respondent had symptoms of alcohol abuse and/or 
dependence (based on DSM-IV); one pertains to only the last 12 months and the other 
relates to the period prior to the last 12 months.  The numerical variables all cover the 
previous year.  They are the number of alcoholic drinks consumed in the last 12 months, 
the number of days on which the respondent had five or more alcoholic drinks in the last 
12 months, the number of days on which the respondent felt intoxicated in the last 12 
months, and the average daily volume of ethanol consumed in the last 12 months.  The 
number of days intoxicated is useful because drinking quantities and frequencies ignore 
differences across individuals in the level of tolerance to alcohol. 
 
4.2.1.3. Instrumental Variables 
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A strength of the NESARC is the information it contains on problem drinking 
among family members.  Indicators of drinking problems among family members are 
 
 
 candidates to serve as instrumental variables.  Through hereditary or environmental 
factors, drinking among parents, siblings, grandparents and other family members is 
likely to be highly correlated with respondent drinking, even after controlling for the 
influence of other exogenous determinants of alcohol use.  The medical literature has 
observed that alcoholism is passed from one generation to the next.  Shuckit (1999) 
showed that first-degree relatives of alcoholics are three to four times more likely to 
develop alcoholism than first-degree relatives of non-alcoholics.  However, previous 
drinking problems among family members are plausibly not further related to respondent 
employment status, holding constant respondent and other family background 
characteristics.  
Tests of instrument strength and overidentifying restrictions were used to 
establish which combinations of these measures are the most empirically defensible to 
specify as instruments.  Ultimately, two indicators of problem drinking among family 
members were selected: whether the respondent’s blood/natural father and/or mother was 
ever an alcoholic or problem drinker and whether any of the respondent’s full brothers 
and/or sisters was ever an alcoholic or problem drinker.  
 
4.2.1.4. Exogenous Variables 
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The set of exogenous variables in Model 1 includes age, age squared, four race 
dummy variables, two Metropolitan Statistical Area (MSA) residence dummy variables, 
state unemployment rates (from the Bureau of Labor Statistics), and four indicators for 
family history of major depression and/or antisocial personality disorder.  The four race 
dummy variables consist of White, Black, American Indian/Alaska Native, and 
 
 
 Asian/Pacific Islander, with Hispanic or Latino serving as the omitted category.  Two 
Metropolitan Statistical Area (MSA) residence dummy variables indicate whether a 
respondent living in an MSA resides inside or outside the central city.  An indicator 
variable for whether a respondent is not living in an MSA is the omitted category for the 
residence dummy variables.  Four binary indicators for family history of major 
depression and/or antisocial personality disorder include an indicator of whether the 
respondent’s father/mother were ever depressed; an indicator of whether the respondent’s 
brother/sister were ever depressed; an indicator of whether the respondent’s father/mother 
ever had behavior problems; and an indicator of whether the respondent’s brother/sister 
ever had behavior problems.  These family mental health variables are included to control 
for the possibility that respondent employment is correlated with problem drinking 
among family members through a correlation between family member problem drinking 
and mental health. State unemployment rates are included to capture variations in labor 
market conditions across states.  
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Model 2 contains the same set of exogenous variables as Model 1, but adds the 
number of children and five dummy variables for marital status, Married, Cohabitating, 
Widowed, Divorced, and Separated, with Never married as the omitted category.  Model 
3 includes the Model 2 variables, along with five dummy variables for educational 
attainment, Completed graduate degree, Had some graduate studies, Completed college, 
Had some college education, and Completed high school, with Not completed high school 
as the omitted category.  Finally, Model 4 contains the variables in Model 3, plus four 
dummy variables for health status, Excellent, Very good, Good, and Fair, with Poor as 
the omitted category. 
 
 
 The expected signs of the regression coefficients in the employment equation (3) 
are positive for age and negative for the square of age, since employment tends to 
increase with age at a decreasing rate.  The expected sign for geographic controls is 
positive, if the additional labor demand in bigger cities is greater than the additional labor 
supply.  According to human capital theory, labor market outcomes are positively related 
to educational attainment and health status, making their expected signs positive.  Marital 
status and the number of children are expected to have positive signs for men and 
negative signs for women: based on traditional gender roles, married men will have 
incentive to financially support their spouses and children, while married women will 
have less incentive to work if married and a higher opportunity cost of working as the 
number of children rises.  The coefficient of the state unemployment rate, as a proxy for 
labor demand, is expected to be negative.  The coefficients of family history of mental 
health disorders will also be negative if these conditions adversely affect employment and 
are positively correlated across family members. 
 
4.2.1.5. Sample Restrictions 
After the sample restrictions discussed in section 4.1.5 are applied, the final 
NESARC analysis samples contain 8,673 males and 9,355 females who are 26–55 years 
old.  These lower and upper age limits are chosen in order to minimize any effects of 
drinking that operate through school enrollment and retirement while maintaining a fairly 
broad definition of “prime working age.” 
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 4.2.1.6. Sample Descriptive Statistics 
 Table 2 summarizes descriptive statistics for the NESARC sample.  Average ages 
for both genders are about 40 years old and the majority of each sample is white.  About 
86 percent of the male sample and 72 percent of the female sample currently works full 
time.  About half of the respondents live in an MSA outside the central city, with roughly 
two-thirds of the remainder living in central cities.  About 13 percent of males and 11 
percent of females did not complete high school, while about 17 percent of males and 15 
percent of females completed four years of college.  Very few respondents report poor 
health.  Past alcohol abuse and/or dependence is about twice as prevalent among males as 
among females, while average alcohol consumption is two to four times greater for males 
depending on the specific measure.  Alcoholism or problem drinking is reported about 
one-quarter of the time for a parent and one-fifth of the time for a sibling. 
 
4.2.2. NSDUH 
The National Survey on Drug Use and Health (NSDUH) is a multistage area 
probability sample of the U.S. civilian non-institutionalized population aged 12 and 
above.  The 2002 NSDUH is the 22nd in the series, formerly titled the National 
Household Survey on Drug Abuse (NHSDA), which started in 1971.  The primary 
purpose is to measure the prevalence and correlates of drug use in the U.S.  The surveys 
are funded by the Substance Abuse and Mental Health Services Administration 
(SAMHSA) and conducted by RTI International, and can be obtained from 
www.icpsr.umich.edu.  Starting in 2002, each respondent to complete a survey was given 
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 Table 2. Sample descriptive statistics from NESARC
Variable
Mean Min Max Mean Min Max
Exogenous variables
Age 40.36 26 55 40.32 26 55
White 0.58 0 1 0.53 0 1
Black 0.16 0 1 0.23 0 1
American Indian/Alaska Native 0.02 0 1 0.02 0 1
Asian/Pacific Islander 0.04 0 1 0.03 0 1
Hispanic or Latino* 0.21 0 1 0.19 0 1
Living in MSA - in central city 0.33 0 1 0.36 0 1
Living in MSA - outside central city 0.50 0 1 0.48 0 1
Not living in MSA* 0.17 0 1 0.16 0 1
Father/mother ever depressed 0.20 0 1 0.28 0 1
Brother/sister ever depressed 0.16 0 1 0.23 0 1
Father/mother had behavior problems 0.08 0 1 0.10 0 1
Brother/sister had behavior problems 0.11 0 1 0.14 0 1
Number of children 1.70 0 15 1.85 0 15
Married 0.60 0 1 0.50 0 1
Cohabitating 0.04 0 1 0.03 0 1
Widowed 0.01 0 1 0.02 0 1
Divorced 0.13 0 1 0.18 0 1
Separated 0.03 0 1 0.05 0 1
Never married* 0.20 0 1 0.21 0 1
Completed graduate degree 0.10 0 1 0.10 0 1
Had some graduate studies 0.04 0 1 0.04 0 1
Completed college 0.17 0 1 0.15 0 1
Had some college education 0.33 0 1 0.36 0 1
Completed high school 0.23 0 1 0.23 0 1
Not completed high school* 0.13 0 1 0.11 0 1
Excellent health 0.35 0 1 0.33 0 1
Very good health 0.33 0 1 0.31 0 1
Good health 0.22 0 1 0.24 0 1
Fair health 0.07 0 1 0.09 0 1
Poor health* 0.02 0 1 0.03 0 1
Dependent variables
Current employment (full time/part time) 0.89 0 1 0.86 0 1
Currently working full time (35+ hours a week) 0.86 0 1 0.72 0 1
Alcohol variables
Alcohol abuse and/or dependence prior to the last 12 months 0.43 0 1 0.23 0 1
Alcohol abuse and/or dependence in last 12 months 0.13 0 1 0.06 0 1
Number of drinks consumed in the last 12 months 257.17 0 10950 91.87 0 10950
Number of days drank 5+ drinks in the last 12 months 22.24 0 365 4.92 0 365
Number of days drunk in the last 12 months 7.82 0 365 3.58 0 365
Average daily volume of ethanol consumed in the last 12 months 0.60 0 139.20 0.20 0 76.82
Instrumental variables
Father/mother was ever an alcoholic/problem drinker 0.20 0 1 0.27 0 1
Brother/sister was ever an alcoholic/problem drinker 0.18 0 1 0.22 0 1
*Omitted dummy variables
Male (n=8,673) Female (n=9,355)
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 an incentive payment of $30, resulting in a substantial improvement in the response rate.  
Because of this, as well as other improvements in data collection quality control 
procedures implemented in 2002, NSDUH data are not necessarily comparable with the 
NHSDA data that preceded them.  The public use file contains data on 54,079 
respondents for 2002 and 55,230 respondents for 2003.  The data are not longitudinal, but 
the two cross sections are pooled for this analysis. 
Like NESARC, the NSDUH data include a variety of demographic variables, 
alcohol consumption measures, and employment measures, as well as several potential 
instrumental variables.  Another advantage of NSDUH is that it used self-administered 
questionnaires to collect the alcohol consumption data.  Zarkin et al. (1998b) suggested 
that this will help minimize systematic misreporting compared to questionnaires 
administered by interviewers.  
 
4.2.2.1. Dependent Variables 
Two binary indicators for past week employment status, one for any employment 
and the other for working full time, are used.  
 
4.2.2.2. Alcohol Variables 
A variety of alcohol use measures are reported in the NSDUH.  The ones studied 
here are a binary indicator of whether the respondent had symptoms of alcohol abuse 
and/or dependence (based on DSM-IV) in the past year, along with the number of days 
alcohol was consumed in the last year, the number of days alcohol was consumed in the  
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 last month, and the number of days the respondent consumed five or more alcoholic 
drinks in the last month.  
 
4.2.2.3. Instrumental Variables 
Examples of potential instrumental variables in the NSDUH include the number 
of friends who drink at all and who get drunk at least once a week, along with indicators 
for serious arguments in the respondent’s household, whether the respondent’s religious 
beliefs are an important part of his/her life, whether these beliefs influence his/her 
decisions, whether it is important that his/her friends share these beliefs, and the 
respondent’s opinion about the risk of using alcohol.  The intuition behind using these 
variables as instruments is not necessarily as compelling as for the family alcohol 
consumption history variables in the NESARC.  However, tests of instrument strength 
and overidentification were used to establish empirically valid combinations.  The two 
chosen were a binary indicator of whether the respondent thinks there is no or slight risk, 
rather than moderate or great risk, from consuming 4–5 alcoholic drinks nearly every day 
and a binary indicator of whether the respondent’s religious beliefs are an important, 
rather than an unimportant, part of his/her life. 
 
4.2.2.4. Exogenous Variables 
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Similar to the model used to analyze the NESARC, the set of exogenous variables 
in Model 1 includes two age dummy variables, three race dummy variables, and two 
MSA residence dummy variables.  The two age indicators are Age between 30 and 34 
years old and Age between 35 and 49 years old, with Age between 26 and 29 years old 
 
 
 as the omitted category.  The three race indicators are White, Black, and Hispanic, with 
Other races as the omitted category.  The two MSA residence indicators are for Living in 
an MSA with one million or more persons and Living in an MSA with fewer than 1 
million persons, with Not living in an MSA as the omitted category.  Model 2 contains the 
Model 1 variables, the number of children, and three dummy variables for marital status, 
Married, Widowed, and Divorced or separated, with Never married as the omitted 
category.  Model 3 adds three dummy variables for educational attainment, Completed 
undergraduate/graduate study, Had some college education, and Completed high school, 
with Not completed high school as the omitted category.  Model 4 further contains four 
dummy variables for health status, Excellent, Very good, Good and Fair, with Poor as the 
omitted category.  The expected signs of the coefficients are analogous to those discussed 
in Section 4.2.1.4.  
 
4.2.2.5. Sample Restrictions 
Because only categorical information on age is available in the NSDUH and 50–
64 year olds are grouped into the same category, the age range is restricted to 26–49 
years old.  The pooled 2002 and 2003 NSDUH samples consist of 12,046 men and 
11,779 women. 
 
4.2.2.6. Sample Descriptive Statistics 
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 Table 3 summarizes sample descriptive statistics from the pooled 2002 and 
2003 NSDUH data set.  The majority of the respondents are white and 35–49 years old. 
The largest percentage live in an MSA with population over 1 million and have very  
 
 
 Table 3. Sample descriptive statistics from NSDUH
Variable
Mean Min Max Mean Min Max
Exogenous variables
Age between 26 and 29 years old* 0.18 0 1 0.17 0 1
Age between 30 and 34 years old 0.23 0 1 0.22 0 1
Age between 35 and 49 years old 0.59 0 1 0.61 0 1
White 0.71 0 1 0.70 0 1
Black 0.10 0 1 0.13 0 1
Hispanic 0.13 0 1 0.11 0 1
Other races* 0.06 0 1 0.06 0 1
Living in a MSA with 1 million or more persons 0.38 0 1 0.37 0 1
Living in a MSA with fewer than 1 million persons 0.37 0 1 0.37 0 1
Not living in MSA* 0.25 0 1 0.26 0 1
Number of children aged <18 in household 1.05 0 3 1.16 0 3
Married 0.62 0 1 0.60 0 1
Widowed 0.00 0 1 0.01 0 1
Divorced or separated 0.13 0 1 0.19 0 1
Never married* 0.24 0 1 0.21 0 1
Completed undergraduate/graduate study 0.29 0 1 0.31 0 1
Had some college education 0.24 0 1 0.29 0 1
Completed high school 0.33 0 1 0.30 0 1
Not completed high school* 0.14 0 1 0.10 0 1
Excellent health 0.28 0 1 0.30 0 1
Very good health 0.41 0 1 0.40 0 1
Good health 0.25 0 1 0.24 0 1
Fair health 0.05 0 1 0.06 0 1
Poor health* 0.01 0 1 0.01 0 1
Dependent variables
Employment (full time/part time) last week 0.94 0 1 0.93 0 1
Working full time last week 0.89 0 1 0.73 0 1
Alcohol variables
Alcohol abuse and/or dependence in the last 12 months 0.13 0 1 0.06 0 1
Number of days drinking alcohol in the last 12 months 82.07 0 365 48.36 0 365
Number of days drinking alcohol in the last month 6.38 0 30 3.60 0 30
Number of days drank 5+ alcoholic drinks in the last month 2.13 0 30 0.74 0 30
Instrumental variables
Perceived risk (=1 if there is a slight risk or no risk 0.10 0 1 0.04 0 1
when people have 4-5 drinks of an alcoholic
beverage nearly every day, =0 else)
Religious influence (=1 if his/her religious beliefs are 0.71 0 1 0.79 0 1
an important part of his/her life, =0 else)
*Omitted dummy variables
Male (n=12,046) Female (n=11,779)
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 good health.  Eighty-nine percent of males and seventy-three percent of females were 
employed full time the previous week.  As in the NESARC, alcohol prevalence is higher 
among males than among females.  Around 10 percent of the male sample, but only 4 
percent of the female sample, thinks that there is no more than a slight risk of physical 
and other harm from having four or five drinks nearly every day.  Roughly 71 percent of 
males and 79 percent of females report that religious beliefs are an important part of their 
lives.  
 
4.2.3. NELS:88 
The National Education Longitudinal Study of 1988 (NELS:88), from the U.S. 
Department of Education's National Center for Education Statistics (NCES), is a 
longitudinal survey consisting of a base year and four follow-ups. Information on 
obtaining the data is available at http://nces.ed.gov/surveys/nels88/.  
In 1988, the first survey was conducted using a nationally representative sample 
of eighth-graders.  These respondents were then re-surveyed in 1990, 1992, 1994 and 
2000.  The base year and first and second follow-up surveys each consist of about 27,000 
respondents.  The third follow-up survey consists of approximately 15,000 respondents. 
The fourth follow-up samples 12,144 respondents who are by then ages 25–28.  
 32 
 
Data from the fourth follow-up interview in 2000 will be used in this study since 
the majority of the respondents had already completed postsecondary education, started 
or even changed careers, and started to form families.  However, some information from 
the first and second follow-ups will also be used.  Relative to the NESARC and the 
NSDUH, the disadvantages of the NELS:88 are that it contains very few exogenous 
 
 
 variables to serve as controls and the sample size is relatively small.  However, an 
advantage is that the longitudinal aspect of the data provides potential instrumental 
variables.  The most relevant of these are measures of previous alcohol use, which is 
likely to be correlated with current alcohol use but has no obvious reason to be correlated 
with current employment, at least once other human capital measures that might be both 
affected by previous drinking and determinants of current employment are held constant. 
 
4.2.3.1. Dependent Variables 
As with the NESARC and the NSDUH, two binary indicators for current 
employment status, any current employment and current full-time employment, are 
specified. 
 
4.2.3.2. Alcohol Variables 
There are only two measures of current alcohol use reported in the 2000 NELS:88 
survey.  These are the number of occasions that the respondent drank alcohol in the last 
30 days, and drank five or more alcoholic drinks in a row, over the previous two weeks.  
Both are used in the analysis. 
 
4.2.3.3. Instrumental Variables 
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Examples of potential instruments in NELS:88 include religious beliefs, the 
frequency of participation in religious services, the perspective of friends about alcohol 
use, and alcohol use during the 10th and 12th grade.  Based on the same types of 
specification tests used for the NESARC and the NSDUH, namely tests for joint 
 
 
 significance and overidentification, two variables were chosen as instruments, indicators 
of whether the respondent drank on 20 or more occasions in the last 30 days during 10th 
grade and whether the respondent drank 5 or more drinks in a row on at least 6 occasions 
in the last two weeks during 12th grade.  Information on both of these measures is 
reported in categorical form, which is converted to binary indicators for use in the 
analysis.  The cutoff thresholds for these variables represent the 95th and 99th percentiles 
of the distributions for males and females, respectively. 
 
4.2.3.4. Exogenous Variables 
The set of exogenous variables in Model 1 includes age, age squared, and four 
race dummy variables. 2  The four race indicators consist of White, Black, Native 
American/Alaska Native, and Asian/Pacific Islander, with Hispanic as the omitted 
category.  Model 2 contains the same set of exogenous variables as Model 1, plus the 
number of children and stepchildren in the household, and five indicators for marital 
status, Married, Cohabitating, Widowed, Separated, and Divorced, with Never married 
as the omitted category.  Model 3 includes the variables in Model 2 plus five dummy 
variables for educational attainment, Ph.D. or Professional Doctorate, Masters degree, 
Bachelor degree, Had some college education, and Completed high school, with Not 
completed high school as the omitted category.  No indicators of health status are 
available, so Model 4 cannot be estimated.  The expected coefficient signs are again the 
same as those described in Section 4.2.1.4. 
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2 Note that there are no MSA residence dummy variables available in NELS:88. 
 
 
 4.2.3.5. Sample Restrictions 
After excluding respondents who report school enrollment or keeping house, the 
NELS:88 samples consist of 3,876 men and 4,638 women. 
 
4.2.3.6. Sample Descriptive Statistics 
Table 4 summarizes the NELS:88 sample descriptive statistics.  About three 
quarters of the sample is white.  Ninety-two percent of males and eighty-three percent of 
females are currently working full time or part time.  Less than one percent of 
respondents had completed a Ph.D. or professional doctorate degree, but only about three 
percent did not complete high school.  The number of times the respondent drank alcohol 
in the last 30 days is about six for males but only three for females, while the number of 
times the respondent drank five or more drinks in a row over the last two weeks is close 
to one for males but only 0.30 for females.  Around 2 percent of male respondents and 1 
percent of female respondents drank on 20 or more occasions in the last 30 days when 
they were in 10th grade.  Finally, about 7 percent of male respondents and 2 percent of 
female respondents drank 5 or more drinks in a row at least 6 times in the last two weeks 
when they were in 12th grade. 
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 Table 4. Sample descriptive statistics from NELS:88
Variable
Mean Min Max Mean Min Max
Exogenous variables
Age 26.39 25 28 26.27 25 28
White 0.75 0 1 0.71 0 1
Black 0.07 0 1 0.09 0 1
Native American/Alaska Native 0.01 0 1 0.01 0 1
Asian/Pacific Islander 0.07 0 1 0.07 0 1
Hispanic* 0.11 0 1 0.11 0 1
Household number of children/stepchildren 0.40 0 7 0.69 0 6
Married 0.34 0 1 0.45 0 1
Cohabitating 0.01 0 1 0.01 0 1
Widowed 0.00 0 0 0.00 0 1
Separated 0.01 0 1 0.01 0 1
Divorced 0.04 0 1 0.05 0 1
Never married* 0.60 0 1 0.48 0 1
Ph.D. or Professional Doctorate 0.00 0 1 0.00 0 1
Master degree 0.01 0 1 0.01 0 1
Bachelor degree 0.33 0 1 0.37 0 1
Had some college education 0.15 0 1 0.19 0 1
Completed high school 0.48 0 1 0.40 0 1
Not completed high school* 0.03 0 1 0.03 0 1
Dependent variables
Current employment (full time/part time) 0.92 0 1 0.83 0 1
Currently working full time 0.85 0 1 0.71 0 1
Alcohol variables
Number of occasions drank alcohol in the last 30 days 5.88 0 30 2.92 0 30
Number of occasions drank 5+ alcoholic drinks in a row 0.96 0 10 0.30 0 10
over the last two weeks
Instrumental variables
Drinking at 10th grade (=1 if the respondent drank 0.02 0 1 0.01 0 1
on 20+ occasions in the last 30 days during 10th
grade, =0 else) 
Drinking at 12th grade (=1 if the respondent drank 0.07 0 1 0.02 0 1
5+ drinks in a row at least 6 times in the last two
weeks during 12th grade, =0 else)
*Omitted dummy variables
Male (n=3,876) Female (n=4,638)
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5. Estimation Results 
5.1. Results from NESARC 
5.1.1. Alcohol Abuse and/or Dependence 
 Table 5 summarizes the 2SLS and OLS regression estimates of the effects of past 
year and prior alcohol abuse and/or dependence on the probability of current full or part 
time employment for males.  In the first stage regressions, the t tests for individual 
significance and the F tests for joint significance show that both instrumental variables 
are highly significant and positively related to alcohol abuse and/or dependence, 
indicating that the models are overidentified.  The tests of overidentification fail to reject 
the null hypothesis that the instrumental variables are uncorrelated with the residuals in 
the employment equations.  This suggests that the identification restrictions are valid, and 
therefore 2SLS will produce consistent estimates of the causal effect of alcohol abuse 
and/or dependence on employment. 
 For all four model specifications, coefficients of the instruments in the first stage 
regressions imply that a respondent with an alcoholic father/mother or brother/sister is 
about 11 percentage points more likely to develop symptoms of alcohol abuse and/or 
dependence prior to the last 12 months, and three to five percentage points more likely to 
develop symptoms of alcohol abuse and/or dependence in the last 12 months.  The 2SLS 
estimates in Model 1 imply reductions in the probability of current employment of 10.2 
percentage points from alcohol abuse and/or dependence occurring prior to the past year  
 37 
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 and 26.7 percentage points from past year alcohol abuse and/or dependence.  All else 
equal, the likelihood of current employment for an individual with prior and past year 
alcohol abuse and/or dependence problems is, on average, 11 percent (0.10/0.89) and 30 
percent (0.27/0.89) less than for an individual without prior and past year alcohol abuse 
and/or dependence problems.3  Both of these estimates are statistically significant at the 
five percent level.  Effects of past year alcohol abuse and/or dependence are larger than 
those of prior alcohol abuse and/or dependence in both the 2SLS and OLS models.  This 
is expected, since individuals who previously abused or had been dependent on alcohol 
might have stopped drinking in the past year and thus have fewer limitations preventing 
them from working currently.  These estimates represent the total effect of alcohol abuse 
and/or dependence on employment propensities, including indirect effects through human 
capital variables not held constant in Model 1.  
The OLS estimates are negative, but much smaller than those from 2SLS.  This 
implies that bias dampening the negative effects of alcohol use, which arises from reverse 
causation (i.e. the income effect running from employment to alcohol use) and 
measurement error, outweighs bias in the opposite direction from unobserved 
heterogeneity.  In Model 1, Hausman tests reject the null hypothesis that alcohol use is 
exogenous, meaning that the alcohol variables are endogenous with respect to 
employment and the 2SLS estimates should thus be used to make inferences about causal 
effects of past alcohol abuse and/or dependence on the probability of current 
employment. 
In Model 2, which adds the number of children and marital status as explanatory 
 39 
                                                  
3 To obtain the percentage effect, the coefficient is divided by the sample mean of the dependent variable. 
 
 
 variables, the effects become slightly smaller and less significant.  The effects then 
become much smaller and lose significance in Models 3 and 4, which also control for 
educational attainment and health status, respectively.  This implies that there is no 
significant direct effect of past alcohol abuse and/or dependence on employment 
propensity.  In addition, Hausman statistics are no longer statistically significant. 
Therefore, the results from Table 5 suggest that, for males, past alcohol abuse 
and/or dependence does not directly affect current employment, but indirectly affects 
current employment through human capital components, specifically health status and 
educational attainment.  In particular, the estimates in Model 4 are much smaller than 
those in Model 3, implying that the indirect effects through health capital are substantial.  
This is not surprising, since health status affects the capacity to work as well as the ability 
to accumulate other human capital components.  
Complete second stage regression results in Appendices A1 and A2 show that the 
educational attainment and health status coefficients are positive and statistically 
significant in Model 4, supporting the above conclusion.  Appendices A1 and A2 also 
show that the signs of the coefficients of the other covariates are as hypothesized in 
Section 4. 
 40 
 
Table 6 is identical to Table 5, except that the dependent variable is an indicator 
of working full time.  Since the first stage regressions are exactly the same as those in 
Table 5, the only difference between the tables is in the second stage drinking 
coefficients.  The 2SLS estimates in Model 1 are similar to those in Table 5.  They imply 
that prior and past year alcohol abuse and/or dependence significantly reduce the 
probability of currently working full time by 12.3 and 30.4 percentage points, 
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 respectively.  In percentage terms, the likelihood of currently working full time for an 
individual with prior and past year alcohol abuse and/or dependence problems is, on 
average, 14 percent (0.12/0.86) and 35 percent (0.30/0.86) less than for an individual 
without prior and past year alcohol abuse and/or dependence problems.  The Hausman 
statistics in Model 1 are statistically significant, suggesting that the alcohol variables are 
endogenous with respect to labor market outcomes, and the 2SLS estimates in Model 1 
should be used to make inferences about causal effects of past alcohol abuse and/or 
dependence on the probability of currently working full time.   
As expected, employment effects in Table 6 are larger than those in Table 5, 
because problem drinking can cause workers to drop out of full-time jobs and work part 
time instead.  As in Table 5, the magnitudes of the OLS estimates are smaller than those 
from 2SLS.  After human capital variables are added into the model, the 2SLS estimates 
became smaller and insignificant, suggesting the same conclusion as that from Table 5. 
Complete second stage regression results in Appendices A3 and A4 show that the 
educational attainment and health status coefficients are again positive and statistically 
significant in Model 4.  
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Table 7 summarizes the 2SLS and OLS regression results of the effect of prior 
and past year alcohol abuse and/or dependence on the probability of current employment 
for females.  Similar to the male sample, the t tests for individual significance and F tests 
for joint significance of the instrumental variables, together with the tests of 
overidentification, indicate that 2SLS produces consistent causal effect estimates for all 
four models.  Both instruments are positively correlated with alcohol abuse and/or 
dependence in the first stage regressions, and their coefficients slightly decrease as 
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 human capital covariates are added.  An individual with either an alcoholic father/mother 
or brother/sister is six to nine percentage points more likely to develop symptoms of 
alcohol abuse and/or dependence prior to the last 12 months, and one to three percentage 
points more likely to develop symptoms of alcohol abuse and/or dependence in the last 
12 months. 
The 2SLS estimates in Model 1, which represent the total employment effect of 
alcohol abuse and/or dependence for females, show that prior and past year alcohol abuse 
and/or dependence significantly reduce the probability of current employment by 23.4 
and 74.9 percentage points, respectively.  Once again, the effects of past year alcohol 
abuse and/or dependence are larger than those of prior alcohol abuse and/or dependence 
using both 2SLS and OLS.  However, the 2SLS effects seem implausibly large, as they 
imply reductions in current employment of 27 percent (0.23/0.86) from alcohol problems 
prior to the past year and 87 percent (0.75/0.86) from past year alcohol problems.  Their 
standard errors are also large, meaning that statistical power is inadequate to identify 
effects of reasonable size.  
OLS estimates are also negative, but are statistically insignificant and much 
smaller than are those from 2SLS.  Hausman tests are significant in Model 1, again 
suggesting that the alcohol variables are endogenous with respect to the probability of 
current employment and 2SLS estimates should be used to infer causal effects of past 
alcohol abuse and/or dependence. 
 44 
 
 After adding other covariates, the effects become smaller and insignificant as 
shown in Models 2 and 3 for both 2SLS and OLS methods.  The estimates even become 
positive, though statistically insignificant, in Model 4.  In addition, the Hausman 
 
 
 statistics are no longer statistically significant.  Thus, these results for females suggest the 
same conclusion as that for males in Table 5, namely negative employment effects of 
problem drinking that occur entirely through human capital accumulation. 
Table 8 summarizes 2SLS and OLS regression results for the effect of prior and 
past year alcohol abuse and/or dependence on the probability of working full time for 
females.  Once again, the first stage regressions are the same as those in the preceding 
table.  The 2SLS estimates in Model 1 imply that prior and past year alcohol abuse and/or 
dependence significantly reduce the probability of currently working full time by 35.4 
and 120.8 percentage points, respectively.  The full-time effects in Table 8 are larger than 
those for any employment in Table 7, and the effect of past year alcohol abuse and/or 
dependence is again much higher than that of alcohol abuse and/or dependence prior to 
the last 12 months.  However, it is clear, particularly for the past year measure, that the 
2SLS estimates are again implausibly large.  The accompanying standard errors continue 
to be extremely large, relative to the full-time employment rate of 72 percent.  For 
example, to be statistically significant, the 2SLS estimate for past year drinking would 
have to imply a reduction in full-time employment propensity of nearly 100 percent. 
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The 2SLS estimates become slightly smaller and insignificant when the human 
capital variables are added to the regression, implying that prior and past year alcohol 
abuse and/or dependence have no significant direct effects on the probability of working 
full time for females.  Moreover, complete second stage regression results in Appendices 
A7 and A8 show that all the estimated human capital variable coefficients in Model 4 are 
statistically significant and positively affect employment propensity for both the 2SLS 
and OLS approaches, implying that prior and past year alcohol abuse and/or dependence 
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 have significant indirect effects on the probability of working full time for females 
through human capital components.  OLS estimates are positive in all models, suggesting 
that income effects cause OLS to underestimate the negative effect of problem drinking 
on the probability of working full time for females. 
 
5.1.2. Frequencies of Alcohol Consumption 
Table 9 summarizes the results from the current employment regressions for 
males in which the four continuous alcohol measures are used.  The highly significant t 
and F test statistics in the first stage regressions, combined with high overidentification 
test p-values, show that the instrumental variables are appropriate for making inferences 
about causal effects of alcohol consumption.  
 47 
 
As before, estimates in Model 1 represent total effects. Both 2SLS and OLS estimates 
show that alcohol consumption negatively and significantly affects the probability of 
current employment.  2SLS effects are larger than those from OLS, but the Hausman test 
rejects exogeneity of alcohol use for only one of the four drinking variables, and never 
does so in Models 2–4.  Thus the relevant causal effect interpretations are those from 
OLS.  Drinking one alcoholic beverage each week in the previous 12 months (52 weeks) 
reduces the probability of current employment by 0.2 percentage points (-0.000031 x 52), 
which is equivalent to 0.2 percent (-0.000031 x 52 / 0.89).  Drinking five or more 
alcoholic beverages once each week in the previous 12 months reduces the probability of 
current employment by 1.6 percentage points (-0.000303 x 52), or 1.8 percent (-0.000303 
x 52 / 0.89).  Getting drunk once a week in the last 12 months reduces the probability of 
current employment by 2.1 percentage points (-0.000402 x 52), or 2.3 percent   
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 (-0.000402 x 52 / 0.89). As expected, the estimates become larger, in percentage terms, as 
drinking becomes heavier, assuming that many male respondents require more than five 
drinks in one sitting to consider themselves drunk.  Since alcohol tolerance levels vary 
across individuals, the number of days drunk in the last 12 months might well be the most 
relevant of these three drinking measures.  
Drinking an additional ounce of ethanol daily in the previous 12 months reduces 
the probability of current employment by 0.9 percentage points, or one percent.  A 12-
ounce bottle of beer, five ounce glass of wine, and a 1.5 shot of 80-proof liquor each 
contain about 0.6 ounces of ethanol.  Therefore, an additional one of these standard 
alcoholic drinks each day would reduce the probability of current employment by 0.6 
percent (-0.009342 x 0.6 / 0.89).  This is a smaller effect than implied by drinking 
measures above, but does not take into account the extent to which consumption is spread 
out over time.  For instance, getting drunk once/week and not drinking at all the 
remainder of the week seems likely to be more damaging to productivity than having one 
drink per day, given that the medical literature has found health benefits to the latter, 
even though the number of drinks consumed weekly might be the same in each scenario. 
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As before, the negative effects of drinking diminish in size substantially upon 
adding the human capital variables in Models 2, 3 and 4.  However, the OLS effects are 
still statistically significant in all four variations of Model 4.  The complete second stage 
regression results in Appendices A9 to A12 again show that all human capital 
components significantly and positively affect the probability of current employment for 
males.  Overall, the implication is that alcohol consumption has both direct and indirect 
effects on current employment for males, though both are small.  
 
 
 Table 10 summarizes the 2SLS and OLS regression results of the effects of the 
four numerical alcohol consumption measures on the probability of working full time for 
males.  The pattern of results is quite similar to that from Table 9, with each having 
identical first stage regressions.  Effects on working full time are again larger than those 
on any current employment.  2SLS effects are much larger than are those of OLS, but 
also have large standard errors.  Thus Hausman tests show no statistical difference 
between 2SLS and OLS except for in one Model 1 specification.  OLS estimates are 
therefore preferable to 2SLS estimates in making inferences about the causal effect of 
alcohol consumption on the probability of working full time.  
Drinking one alcoholic beverage each week in the previous 12 months reduces the 
probability of working full time by 0.2 percentage points (-0.000044 x 52), or 0.3 percent 
(-0.000044 x 52 / 0.86).  Drinking five or more alcoholic beverages once each week in 
the previous 12 months reduces the probability of working full time by 2.0 percentage 
points (-0.000375 x 52), or 2.3 percent (-0.000375 x 52 / 0.86).  Getting drunk once a 
week in the last 12 months reduces the probability of working full time by 2.8 percentage 
points (-0.000533 x 52) or 3.2 percent (-0.000533 x 52 / 0.86).  As in Table 9, the 
estimates grow in magnitude as the intensity of drinking increases.  Meanwhile, drinking 
an additional standard alcoholic beverage, i.e. 0.6 ounces of ethanol, daily in the previous 
12 months reduces the probability of working full time by 0.7 percentage points  
(-0.011950 x 0.6), or 0.8 percent (-0.011950 x 0.6 / 0.86). 
Tables 11 and 12 summarize the 2SLS and OLS regression results for the effect of 
the four numerical drinking measures on the probability of current employment and on  
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 the probability of working full time, respectively, for females.  Except for the number of 
days getting drunk, the statistics in the first stage regression and the tests of 
overidentification for other alcohol variables show that the instrumental variables are 
adequate.  Full-time effects in Table 12 are again larger than employment effects in Table 
11.  Both the 2SLS and OLS estimates in Model 1 show negative effects of all four 
alcohol measures, but the OLS estimates are less significant and much smaller than those 
of the 2SLS method.  
Hausman tests for exogeneity in Models 1 and 2 suggest that the alcohol variables 
are endogenous with respect to employment, but exogeneity cannot be rejected in Models 
3 and 4.  Therefore, the total causal effects can be interpreted from the 2SLS estimates in 
Model 1 while the direct causal effects can be interpreted from the OLS estimates in 
Model 4.  However, the OLS estimates in Model 4 are very small and statistically 
insignificant, implying that there is no direct effect of alcohol consumption on 
employment propensity. The total effects from Model 1 can be interpreted as follows.  
Drinking one alcoholic beverage each week in the previous 12 months reduces the 
probability of current employment and the probability of working full time by 3.1 
percentage points (-0.000596 x 52) and 4.4 percentage points (-0.000850 x 52), 
respectively.  Drinking five or more alcoholic beverages once each week in the previous 
12 months reduces the probability of current employment and the probability of working 
full time by 28.9 percentage points (-0.005564 x 52) and 41.2 percentage points  
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(-0.007938 x 52), respectively.  Getting drunk once a week in the last 12 months reduces 
the probability of current employment and the probability of working full time by 83.3 
percentage points (-0.016028 x 52) and 122.5 percentage points (-0.023566 x 52), 
 
 
 respectively.  Similar to in Tables 9 and 10, the estimates become larger as drinking 
becomes heavier.  Drinking an additional 0.6 ounce of ethanol daily in the previous 12 
months reduces the probability of current employment and the probability of working full 
time by 12.4 percentage points (-0.206406 x 0.6) and 16.9 percentage points (-0.282608 x 
0.6), respectively.  
Comparing the total effects from Tables 9 and 10 and Tables 11 and 12, the 
effects of alcohol consumption for females are much larger than those for males.  
Substantively, this could be because alcohol consumption tends to more quickly 
intoxicate females and causes medical problems to progress more rapidly in females than 
males, as mentioned in Section 4.1.5.  However, this comparison is of limited usefulness 
because it is between much smaller OLS estimates in Tables 9 and 10 and 2SLS 
estimates in Tables 11 and 12.  Using instead the OLS estimates in Table 11, for 
example, would yield the conclusion that effects on males are slightly larger than are 
those on females. 
Similar to the results of the male sample, the effects become smaller and 
insignificant in both 2SLS and OLS approaches after controlling for human capital 
covariates.  The complete second stage regression results in Appendices A17 to A24 
show that all human capital controls significantly affect employment status.  The alcohol 
and human capital estimates and their significance levels imply that alcohol consumption 
affects employment status indirectly but not directly.  All other covariate coefficients, 
again, have the signs that were hypothesized in Section 4. 
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 5.2. Results from NSDUH 
5.2.1. Alcohol Abuse and/or Dependence 
Table 13 summarizes the 2SLS and OLS regression results for the effect of past 
year alcohol abuse and/or dependence on the probability of employment (full time/part 
time) last week for both males and females.  In the first stage regressions, both 
instrumental variables are individually and jointly significant in all models.  The 
overidentification statistics show that the null hypotheses of overidentification can not be 
rejected, again supporting the instrumentation strategy.  
From the first stage regressions in each model, the signs of the estimates for both 
instrumental variables are as expected.  Alcohol abuse and/or dependence is positively 
related to perceiving no more than slight risk from consuming 4-5 alcoholic drinks nearly 
every day, but negatively related to religious beliefs being important.  A male (female) 
who thinks that there is no more than slight risk undertaken from consuming 4-5 
alcoholic drinks nearly every day is about 8 to 10 percentage points (6 percentage points) 
more likely to develop alcohol abuse and/or dependence in the last 12 months.  
Respondents of both genders who think their religious beliefs are important are about 2 
percentage points less likely to develop alcohol abuse and/or dependence.  These 
estimated effects decrease slightly as human capital covariates are added into the models. 
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For the male sample in Model 1, past year alcohol abuse and/or dependence has a 
statistically significant negative total effect on the probability of past week employment 
using both estimation approaches.  Past year alcohol abuse and/or dependence lowers the 
probability of employment by 19.3 percentage points or 20.5 percent (-0.1929 / 0.94) 
using 2SLS, but by only 3.3 percentage points or 3.5 percent (-0.0325 / 0.94) using  
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 OLS. The Hausman test statistic shows that there is a significant difference between the 
two estimates, which means past year alcohol abuse and/or dependence should be treated 
as an endogenous variable.  Therefore, the 2SLS estimate from Model 1 should be used 
to draw an inference about the total causal effect of alcohol abuse and/or dependence on 
the probability of employment last week. 
Adding marital status and children as explanatory variables in Model 2 reduces 
the size and significance of the 2SLS estimate, and adding educational attainment causes 
the 2SLS estimate to lose significance.  The OLS estimate also becomes smaller upon 
adding other covariates into the equation in Models 2–4, but remains significant. Because 
the Hausman statistic shows an insignificant difference between the 2SLS and OLS 
estimates in Models 2–4, but the former are always negative and larger in magnitude, the 
latter can be used to draw inferences about the direct effect of alcohol abuse and/or 
dependence on the probability of employment last week.  Past year alcohol abuse and/or 
dependence directly lowers the probability of employment last week by 1.9 percentage 
points or 2.0 percent (-0.0188 / 0.94).   
 58 
 
Literal interpretation of the results, i.e. relying on 2SLS for the total effect, 
implies that most of the effect of past year alcohol abuse and/or dependence on the 
probability of past week employment among males is an indirect effect through human 
capital accumulation.  However, using the conservative OLS estimate for the total effect, 
nearly 60 percent of the total effect would be considered direct rather than indirect.  
Regardless, complete second stage regression results in Appendix B1 support the 
conclusion that human capital effects are important, since all the coefficients of the 
human capital components are statistically significant and positive. 
 
 
 The 2SLS estimates for females are statistically significant and larger than for 
males.  The OLS estimates are much smaller than 2SLS estimates and statistically 
significant in Model 1 and 2, but not in Models 3 and 4.  However, the Hausman test 
statistics show that there is a significant difference between 2SLS and OLS, which means 
that OLS is inconsistent and 2SLS should be used for interpretation.  Therefore, the 
results imply that there is a large significant direct effect and a relatively smaller 
significant indirect effect of past year alcohol abuse and/or dependence on the probability 
of employment last week for the female sample.  For a randomly chosen female in the 
population, other variables held constant, the likelihood of employment last week for an 
individual with alcohol abuse and/or dependence problems in the past year is, on average, 
65.3 percentage points (Model 1) and 51.0 percentage points (Model 4) less than for an 
individual without alcohol abuse and/or dependence problems in the past year.  Complete 
second stage regression results in Appendix B2 also support this conclusion. 
Table 14 summarizes similar results for the effect of past year alcohol abuse 
and/or dependence on the probability of working full time last week.  Once again, the 
first stage regressions are the same as in Table 13.  For both genders, overidentification 
statistics show that the instrumental variables are valid in all models, albeit weakly in 
Model 1 with p-values between 0.05 and 0.1.  As expected, 2SLS estimates are larger 
than those in Table 13.  For males, in Model 1 past year alcohol abuse and/or dependence 
lowers the probability of working full time last week by 32.3 percentage points or 36.3 
percent (-0.3232 / 0.89) using 2SLS, but by only 3.8 percentage points or 4.3 percent  
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(-0.0380 / 0.89) using OLS.  After adding human capital covariates, the 2SLS effects 
become smaller and insignificant, and in Models 3 and 4 the Hausman test statistics  
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 show that there are no significant differences between the 2SLS and OLS estimates. 
The OLS effects become smaller as human capital covariates are added in Models 
2–4, but remain significant.  This again implies that alcohol abuse and/or dependence has 
a small direct effect on the probability of working full time, but a large indirect effect 
through human capital components.  Complete second stage regression results in 
Appendix B3 that show positive and significant human capital variable coefficients also 
support this conclusion. 
 For females, the results for all models show that the effects from 2SLS are large, 
yet insignificant due to high standard errors.  Because the Hausman statistic shows an 
insignificant difference between the 2SLS and OLS estimates in every model, the OLS 
estimates should be used to draw inferences about the causal effect of past year alcohol 
abuse and/or dependence on the probability of working full time last week.  However, in 
all four models the OLS estimates are very small and not statistically different from zero. 
Therefore, it can be concluded that there is no significant direct or indirect effect of past 
year alcohol abuse and/or dependence on the probability of working full time last week 
for females. 
 
5.2.2. Frequencies of Alcohol Consumption 
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Table 15 summarizes the 2SLS and OLS regression results for the effects of the 
three numerical alcohol measures on the probability of employment in the past week for 
males.  All test statistics in the first stage regressions show that both instrumental 
variables are adequate for making inference about causal effects.  The signs of the 
estimates for both instrumental variables from the first stage regressions are as expected.  
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 Alcohol consumption frequency is positively related to perceived lack of risk and 
negatively related to religious influence.   
For Model 1, an individual who thinks that there is no more than slight risk from 
consuming 4-5 alcoholic drinks nearly every day, drank 58 more days in the last 12 
months, five more days in the last month, and heavily, three more days in the last month 
than other individuals.  Those who think their religious beliefs are an important part of 
their lives drank 14 fewer days in the last 12 months, 2 fewer days in the last month, and 
1 fewer day heavily in the last month than those who think otherwise.  For Models 2 to 4, 
the coefficients of both instruments become slightly smaller as other covariates are added 
into the model. 
For Model 1, the 2SLS estimates are statistically significant, showing negative 
total effects of alcohol consumption on the probability of employment last week.  The 
interpretations are as follows.  If the respondent drank alcohol one additional day a week 
in the last 12 months, the probability of employment last week would fall by 1.7 
percentage points (-0.00033 x 52) or 1.8 percent (-0.00033 x 52 / 0.94).  If the respondent 
drank alcohol one additional day per week in the last month (four weeks), the probability 
of employment last week would decrease by 1.5 percentage points (-0.00382 x 4) or 1.6 
percent (-0.00382 x 4 / 0.94).  If the respondent drank five or more alcoholic beverages 
one additional day a week in the last month, the probability of employment last week 
would be reduced by 2.5 percentage points (-0.00616 x 4) or 2.6 percent (-0.00616 x 4 / 
0.94). 
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Using OLS, the estimates are less statistically significant and are smaller than 
using 2SLS.  Hausman statistics suggest that there are significant differences between 
 
 
 2SLS and OLS estimates, implying that these alcohol measures are endogenous and thus 
2SLS is preferred to OLS in these specifications. 
For both 2SLS and OLS estimates in Models 2 to 4, the estimates are smaller than 
those in Model 1 and are less statistically significant, except for the OLS estimates of the 
number of days in which five or more alcohol drinks were consumed in the last month, 
which are significant in every model.  Therefore, it can be concluded that the number of 
days drinking alcohol has significant indirect effects on current employment, but no 
significant direct effects.  However, there are small direct and indirect effects of number 
of days on which the respondent drank heavily (five or more drinks) on the probability of 
employment last week.  If the respondent drank five or more alcoholic drinks one 
additional day a week in the last month, the probability of employment last week would 
directly be reduced by 0.5 percent (-0.00116 x 4 / 0.94). 
Similar to the results presented in Table 15, Table 16 summarizes the 2SLS and 
OLS regression results of the effect of three alcohol measures on the probability of 
working full time for males.  The first stage regressions are the same as in Table 15, and 
the tests of overidentification yield identical conclusions about the validity of the 
instrumental variables.  For the 2SLS approach, the estimates are bigger than those in 
Table 15, as expected.  The Hausman statistics in Model 1 are statistically significant, 
suggesting that the alcohol variables are endogenous with respect to employment and the 
2SLS estimates in Model 1 should be used to make inferences about causal total effects 
of past alcohol consumption on the probability of working full time.  
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The 2SLS estimates in Model 1 can be interpreted as follows.  Drinking alcohol one 
additional day a week in the last 12 months reduces the probability of working full time 
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 by 2.9 percentage points (-0.00056 x 52) or 3.3 percent (-0.00056 x 52 / 0.89). Drinking 
alcohol one additional day a week in the last month reduces the probability of working 
full time by 2.6 percentage points (-0.00656 x 4) or 2.9 percent (-0.00656 x 4 / 0.89).  
Drinking five or more alcoholic drinks one additional day a week in the last month 
reduces the probability of working full time by 4.1 percentage points (-0.01016 x 4) or 
4.6 percent (-0.01016 x 4 / 0.89).  
 However, after other covariates are added, the estimates become smaller and 
insignificant.  The OLS estimates even become positive, albeit insignificant, in Model 4.  
Therefore, it can be concluded that there are no significant direct effects, but significant 
indirect effects of alcohol consumption on working full time for males. 
Table 17 summarizes the 2SLS and OLS regression results of the effect of the 
three alcohol measures on the probability of employment last week for females.  Similar 
to those of the male sample in Table 15, all first stage statistics and the tests of 
overidentification show that both instrumental variables are adequate for the female 
sample.  The coefficients on both instruments in the first stage regressions have the 
expected signs.  For Model 1, an individual who thinks that there is no more than slight 
risk from consuming 4-5 alcoholic drinks nearly every day drank 43 more days in the last 
12 months, four more days in the last month, and two more days heavily in the last month 
than others.  An individual who thinks that his/her religious beliefs are an important part 
of his/her life drank 14 fewer days in the last 12 months, one less day in the last month, 
and one less day heavily in the last month than an individual who thinks otherwise.  The 
coefficients of both instruments are similar in other model specifications. 
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The 2SLS estimates from all models indicate significant negative effects of  
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 alcohol consumption on the probability of employment. In Model 1, the total effects of 
alcohol are three to four times larger than those of the male sample in Table 15 and can 
be interpreted as follows.  If the respondent drank alcohol one additional day a week in 
the last 12 months, the probability of past week employment is reduced by 5.3 percentage 
points (-0.00102 x 52) or 5.7 percent (-0.00102 x 52 / 0.93).  If the respondent drank 
alcohol one additional day a week in the last month, the probability of past week 
employment is decreased by 4.8 percentage points (-0.01208 x 4) or 5.2 percent  
 (-0.01208 x 4 / 0.93).  If the respondent drank five or more alcoholic drinks one 
additional day a week in the last month, the probability of past week employment falls by 
10.9 percentage points (-0.02724 x 4) or 11.7 percent (-0.02724 x 4 / 0.93).  
As expected, the OLS estimates are statistically significant but smaller than the 
2SLS estimates due to the simultaneity problem, thereby causing a positive bias in OLS 
model.  The Hausman statistics imply that OLS is inconsistent, so 2SLS should be used 
to make inferences in all models.  
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For Models 2-4, both 2SLS and OLS effects become smaller but remain negative 
and significantly different from zero, suggesting that there are small direct effects of 
alcohol consumption on the probability of employment for females.  The interpretations 
of the direct effects are as follows.  If the respondent drank alcohol one additional day a 
week in the last 12 months, the probability of past week employment falls by 3.6 
percentage points (-0.00069 x 52) or 3.9 percent (-0.00069 x 52 / 0.93).  If the respondent 
drank one additional day a week in the last month, the probability of past week 
employment is reduced by 3.2 percentage points (-0.00803 x 4) or 3.5 percent (-0.00803 
x 4 / 0.93).  If the respondent drank five or more alcoholic beverages one additional day 
 
 
 a week in the last month, the probability of past week employment last week decreases by 
7.7 percentage points (-0.01923 x 4) or 8.3 percent (-0.01923 x 4 / 0.93). 
Table 18 summarizes the 2SLS and OLS regression results of the effect of the 
three alcohol measures on the probability of working full time in the last week for 
females.  Both 2SLS and OLS estimates are statistically insignificant in most models, 
implying that there are no effects of alcohol consumption on the probability of working 
full time in the last week for females. 
 
5.3. Results from NELS:88 
Table 19 summarizes the 2SLS and OLS regression results of the effects of the 
two continuous alcohol measures on the probability of current employment for males. 
The coefficients of both instruments, indicators of whether the respondent drank on 20 or 
more occasions in the last 30 days during 10th grade and five or more drinks in a row on 
at least six occasions in the last two weeks during 12th grade, have the expected sign in 
each first stage regression.  The t and F statistics in the first stage regressions also imply 
that both instruments are individually and jointly significant.  Moreover, the p-values for 
the overidentification tests suggest that the instruments are not correlated with the 
employment equation residuals.  Therefore, both instruments appear valid.  
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The coefficients of the instruments in Model 1 can be interpreted as follows.  On 
average, respondents reporting heavy drinking in 10th or 12th grades drank on two 
additional instances in the last 30 days, and drank heavily on one additional instance over 
the last two weeks.  These effects change only slightly when other covariates are added 
into the model. 
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 All of the 2SLS estimates in Table 19 imply that alcohol consumption negatively 
affects the probability of current employment for males.  However, these estimates are 
very small and insignificantly different from zero.  By contrast, all of the OLS estimates 
in Table 19 are positive and statistically different from zero.  Nonetheless, the Hausman 
test statistics in most models imply that these alcohol measures are endogenous and 
therefore the 2SLS estimates should be used to draw inferences about causal effects.  
Therefore, it can be concluded that there is no significant direct or indirect effects of 
alcohol consumption on the probability of current employment for males. 
Table 20 summarizes similar results of the 2SLS and OLS regressions of currently 
working full time on the two continuous alcohol measures for males.  The only difference 
between the results of Table 19 and Table 20 is that the Hausman test statistics in every 
model imply that these alcohol measures are not endogenous.  The OLS estimates are 
similar to those in the previous literature in signifying positive effects of drinking on full 
time employment.  As before, the effect becomes more positive when human capital 
measures, here family structure and schooling but not health, are held constant.  Thus, 
indirect effects of drinking again appear to be negative, but direct effects have the 
unexpected positive sign that many other researchers have similarly uncovered.  
 72 
 
 Table 21 summarizes the 2SLS and OLS regression results of the effects of the 
two continuous alcohol measures on the probability of current employment for females. 
All of the first stage statistics and the overidentification tests imply that both instrumental 
variables are adequate to identify the effects of alcohol consumption on female 
employment propensities.  The coefficients of the instruments in Model 1 can be 
interpreted as follows.  On average, respondents indicating heavy 10th grade drinking 
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 used alcohol on one additional instance in the last 30 days and drank heavily on one 
additional instance over the last four weeks.  Respondents indicating heavy 12th grade 
drinking consumed alcohol on three additional instances in the last 30 days and drank 
heavily on one additional instance over the last two weeks.  The coefficients of both 
instruments in the other models are similar to those in Model 1. 
Using 2SLS, there is no evidence of a statistically significant effect of alcohol 
consumption on female employment.  Moreover, the Hausman test statistics in every 
model imply that these alcohol measures are not endogenous.  Using OLS, the estimates 
are positive, very small in all models, and statistically insignificant when human capital 
controls are added.  Therefore, it can be concluded that there is only a positive total effect 
of alcohol consumption on current employment for females, which contradicts the 
conventional wisdom about the effect of alcohol consumption.  
Table 22 summarizes similar results of the 2SLS and OLS regressions of currently 
working full time on the two continuous alcohol measures for females.  The Hausman 
statistics imply that alcohol measures are endogenous in Model 1, suggesting that 2SLS 
estimates in Model 1 should be used to infer about the causal total effect of alcohol 
consumption on the probability of currently working full time for females.  However, 
these 2SLS estimates in Model 1 are not statistically different from zero, implying that 
there is no significant total effect of alcohol consumption on the probability of currently 
working full time for females.  
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6. Conclusions, Caveats, Policy Implications, and Future Works 
 Although conventional wisdom suggests that alcohol consumption would 
adversely affect labor market outcomes directly through a reduction in productivity and 
indirectly by decreasing human capital accumulation, many economists have obtained 
estimates of this relationship that are contrary to expectations.  This study attempted to 
estimate causal effects of alcohol consumption on employment status and test the 
hypothesis that past alcohol use directly and indirectly leads to lower employment 
propensities by addressing potential estimation problems found in previous studies.  Not 
only are several sample restrictions applied to the data sets to obtain more precise 
estimates, but the instrumental variables method is also employed to control for the 
potential endogeneity problem in order to obtain estimates that can be interpreted as 
causal effects.  The results from three different data sets can be summarized as follows.  
Using NESARC, the effects of drinking are identified using indicators of whether 
at least one of the respondent’s parents and at least one of the respondent’s siblings was 
ever an alcoholic or problem drinker.  Estimates for both genders show that past alcohol 
abuse and/or dependence has no significant direct effects on current employment but has 
indirect negative effects through marriage, fertility, education and health.  For males, 
alcohol abuse and/or dependence prior to and during the last 12 months indirectly lowers 
the probability of current employment by 10.2 and 26.7 percentage points, respectively. 
The negative indirect effects for females are larger: 23.4 percentage points for alcohol 
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 abuse and/or dependence prior to the past year and 74.9 percentage points for past year 
abuse and/or dependence. 
For frequencies of recent alcohol consumption, estimates imply that alcohol 
consumption has only an indirect effect on current employment propensity for females, 
but has both direct and indirect effects on current employment propensity for males, 
though the direct effect is relatively small.  For males, having five or more alcoholic 
drinks one additional day a week in the past year directly and totally lowers the 
probability of current employment by 0.8 and 1.6 percentage points, respectively.  
Getting drunk one additional day a week in the past year directly and totally lowers the 
probability of current employment by 1.3 and 2.1 percentage points, respectively.  For the 
female sample, the indirect effects are much bigger than those of males.  Drinking five or 
more alcoholic drinks one additional day a week in the past year indirectly lowers the 
probability of current employment by 28.9 percentage points.  Getting drunk one 
additional day a week in the past year indirectly lowers the probability of current 
employment by 83.3 percentage points. 
The results and conclusions from NESARC for alcohol and/or dependence effects 
are partially comparable to those found by Mullahy and Sindelar (1991), Mullahy and 
Sindelar (1993), and Mullahy and Sindelar (1996), who also studied the effects of alcohol 
abuse and/or dependence on employment.  Similar to these studies, this analysis finds 
that there is only an indirect effect of past alcohol abuse and/or dependence on current 
employment. 
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Using NSDUH, drinking effects are identified by indicators of the respondent’s 
perspective about the risk of using alcohol and whether the respondent’s religious 
 
 
 beliefs are an important part of his/her life.  For males, alcohol abuse and/or dependence 
has small but significant negative direct employment effects and has significant negative 
indirect effects through human capital covariates.  Alcohol abuse and/or dependence in 
the past year directly reduces the probability of past week employment by about 1.9 
percentage points, which is about a tenth of the size of the total effect.  For the number of 
days alcohol was consumed in the last year and in the last month, there are only negative 
indirect effects on employment.  Drinking alcohol one additional day a week in the past 
year indirectly reduces the probability of past week employment by 1.7 percentage 
points.  However, there are small direct and indirect effects of number of days on which 
the respondent drank heavily on the probability of employment last week. 
For females, there is a large negative total and direct effect of past year alcohol 
abuse and/or dependence on employment.  Alcohol abuse and/or dependence in the past 
year directly and totally reduces the probability of past week employment by 51.0 and 
65.3 percentage points, respectively.  Similarly, for all measures of consumption 
frequency, there are significant negative total and direct effects on female employment. 
Drinking alcohol one additional day a week in the past year directly and totally reduces 
the probability of past week employment by 3.6 and 5.3 percentage points, respectively. 
Drinking 5 or more alcohol drinks one additional day a week in the past month directly 
and totally reduces the probability of past week employment by 7.7 and 10.9 percentage 
points, respectively. 
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Using NELS:88, current drinking is identified using indicators of alcohol use 
when the respondents were in 10th and 12th grades.  For males, the results do not show a 
statistically significant total effect of alcohol use on employment.  However, the results 
 
 
 for females show that there is a small positive total effect of alcohol use on employment, 
contradicting the conventional wisdom about the negative effect of alcohol use on labor 
market outcomes. 
 Results from each data set provide different conclusions.  For various reasons, the 
results obtained from NESARC might be preferred to those from the NSDUH and 
NELS:88.  First, both of the latter data sets contain fewer control variables than 
NESARC, potentially causing the omitted variable problem.  Second, the instrumental 
variables used in these two data sets are neither theoretically nor empirically superior to 
those used in NESARC, though the diagnostic tests imply that they are statistically 
adequate.  Finally, NESARC offers more precise measures of alcohol consumption, 
reducing the measurement error.  Based on the results from NESARC, it can be 
concluded that previous problematic heavy drinking, i.e. clinically-defined alcohol abuse 
and/or dependence or more frequent alcohol use, does lower the probability of current 
employment for both genders through human capital components, specifically 
educational attainment and health status.  
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 The results from this study suggest some explanations for the conflicting results 
of previous studies about the effect of alcohol consumption on employment.  First, the 
inclusion of human capital components makes drinking effects less likely to be 
significant.  Second, different tolerances to alcohol might cause unstable results for 
frequency measures.  Third, controlling for the endogeneity of alcohol use is difficult.  
Even though the instruments used here are extremely strong predictors of drinking, 
standard errors of 2SLS estimates were often too large to statistically distinguish them 
from OLS estimates even though 2SLS estimates were sometimes much larger in 
 
 
 magnitude from a practical perspective. 
Since the results suggest that heavy alcohol consumption indirectly causes 
adverse labor market outcomes through human capital components, the true benefits to 
programs that reduce alcohol use, particularly heavy drinking and alcohol abuse and/or 
dependence, exceed those related just to crime, drunk driving, and other behaviors that 
are negatively affected by drinking.  Any health policy tool that limits human capital-
impairing alcohol consumption will not only reduce alcohol-related social problems but 
will also improve labor market outcomes.  Such policy tools include information 
campaigns directed towards teenagers and students, a common period during which 
drinking is initiated; further minimum legal drinking age increases, although these are 
unlikely, given that the current age is 21; stricter penalties on underaged drinking and for 
any person who provides alcohol to an underaged drinker; and increased excise taxes on 
alcohol at the federal or state level.  The 2SLS approaches in this study imply that any 
policy that prevents alcohol problems among parents and siblings, and to a lesser extent 
increases the risk awareness and reduces drinking during high school, will reduce alcohol 
problems, and thus increase employment, among working-age adults.  
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 There are several suggestions for future research.  First, one might perform cross-
validation by applying the same methodology and model specification to the second wave 
of NESARC, which should be available in the near future.  Second, the cross-sectional 
nature of the data in this study allows for investigation only of short-run effects and does 
not allow for changes in drinking patterns to be observed, but the medical literature 
suggests that alcohol is likely to have long term health effects.  Therefore, one might try 
to obtain panel data to investigate the long term effects of alcohol use on labor market 
 
 
 outcomes using a similar approach to that of this study.  Third, one might try to apply a 
different methodology or model specification to the same data used here to ensure the 
robustness of the results.  More specifically, one could try a non-linear specification to 
investigate a possible non-linear relationship between alcohol consumption and labor 
market outcomes.  Finally, one might try to obtain other instrumental variables to address 
the endogeneity problem that is inherent in the nature of the relationship between alcohol 
consumption and labor market outcomes. 
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Appendix A: Complete Second Stage Regression Results Using NESARC 
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 Appendix A-1: Current Employment (Full Time/Part Time) versus Alcohol 
Abuse and/or Dependence prior to the Last 12 Months: the Male Sample 
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 Appendix C-1: Current Employment (Full Time/Part Time) versus the 
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